Summary.-Inactivation of NHIK 3025 cells by the mitotic inhibitor NY 3170 (1-propargyl-5-chloropyrimidin-2-one) was measured as loss of colony-forming ability. NY 3170 at a concentration of 0-15 mM allowed no formation of colonies after 12 days of continuous exposure to the drug.
A PREVIOUS report from our laboratory (Wibe et al., 1979) describes the inhibition of synchronized NHIK 3025 cells by treatment with NY 3170. Data demonstrating the influence of NY 3170 on the traverse of cells through the cell cycle were presented. The metaphase-arresting properties were examined in detail.
The present investigation demonstrates the inactivating effects of NY 3170 on NHIK 3025 cells, with special attention to the age response. The results are compared with the previously reported (Wibe et al., 1979) cell-cycle inhibition by this drug.
MATERIALS AND METHODS
Cell culture.-Information on the human cell line NHIK 3025 and the routines followed in handling stock cultures, as well as the chemical structure and the origin of the mitotic inhibitor, has been reported previously (Wibe et al., 1979; Gacek et al., 1979) .
Inactivation of single cells was measured as loss of the ability to form macroscopic colonies after 10-12 days of incubation. The medium was always changed 6-7 days after plating. The colonies were fixed in absolute ethanol and stained with methylene blue. Colonies containing more than 40 cells were scored for calculating surviving fractions.
Experiments in our laboratory have shown that the plating efficiency of NHIK 3025 cells in the medium used (E2a supplied with 20% human serum and 10% horse serum) is 85-100%, irrespective of cell density. However, when the number of surviving (colonyforming) cells per dish exceeds 300, counting will be inaccurate owing to overlapping colonies. Therefore, the number of cells plated in each experimental group was kept at a level entailing less than 300 viable cells after treatment.
After trypsinization and plating of NHIK * Fellow of the Norwegian Cancer Society Landsforeningen mot Kreft. 3025 cells in Petri dishes there is a lh lag before cell proliferation re-starts. In the experiments described here. the plated cells wTere allowed to attach for 2 h before treatmeint. Consequently, the cells were in exponential growth Awhen treatment writh NY 3170 began.
The population-doubling time of NHIK 3025 cells plated in Petri dishes w-as estimated as 17-18 h from a growNt,h curve recorded. This fully agrees with the, values for mean generation time of NHIK 3025 cells measured in asynchronous populations cultivated in tissue-culture flasks (Pettersen et al., 1977) and in populations synchronized by mitotic selection (Pettersen et al., 1977; Wibe et al.. 1979 , and present paper).
Continuous exposure to N I' 3170. Asynclironously growing cells were trypsinized and gently agitated wTith a pipette to obtain a single-cell suspension. (Wibe et (ti., 1979 solution before addition of control medium for coloniy formation. The variation in the plating efficiency in the control flasks was less than 15%.
The onset and duration of the differenit phases of the cell cycle w%as determined by pulsed incorporation of [3H]thymidine, and registration of time of entry into mitosis as described in a previous report (XWibe et al.. 1979) . The generation time wAas about 17 h. The experiments wsere performed in a, 37°C room.
To obtain single-cell surviving fractions, cell multiplicity wNas corrected for by means of the followNing formula (Gillespie et al., 1975) valid for populations of singlets and doublets: f= (N-(X2 -4S (N1T 1))1/2)/2 (N-1) f-=single-cell surviving fraction S = microcolony surviving fraction N =mean multiplicity.
RES ULTS Fig. 1 Fig. 2 and of metaphase-arrested cells in Fig. 3 (0.4mM) it seems that mitotic cells are particularly sensitive. This was also the impression from the time-lapse experiments reported in our previous paper (Wibe et al., 1979) . At 0 4mM NY 3170, cells burst when accumulated in mitosis, while cells which were severely delayed in interphase and did not reach mitosis, did not disintegrate during the time of filming.
The shape of the age response curves (Fig. 4) also confirms selective inactivation of mitotic cells. Previous experiments (Wibe et al., 1979) have shown that the presence of NY 3170 (0-2mM) (Wibe et al., 1979) are summarized in Fig. 5 .
Reversibility of metaphase arrest caused by treatment with a mitotic inhibitor may be measured in two different ways:
( Mauro, 1968) . In the present study, reversibility was measured by colony-forming ability. The curves in Fig. 3 demonstrate that both exposure time in mitosis and drug concentration are relevant to the reversibility of metaphase arrest caused by NY 3170. In these experiments the cells were exposed to NY 3170 in G2 (from 3 h before shake-off, see Materials and Methods) . This G2 exposure per se seemed not to affect the survival of the cells, because all the arrested cells survived if the drug was removed immediately after the onset of mitosis.
The age response of NHIK 3025 cells treated with NY 3170 is similar to the age response reported by Barranco & Humphrey (1971) for CHO cells after treatment with the anticancer drug bleomycin. The only difference was a greater sensitivity in early S than in late S after bleomycin administration.
Madoc-Jones & Mauro (1968) indicated mitosis (S) and early G1 as stages sensitive to a high concentration of vinblastine, whilst S was the most sensitive stage when HeLa or Chinese hamster cells were treated with vincristine. For vinblastine, correlation between cytotoxicity and mitotic-spindle dissolution in proliferating Chinese hamster fibroblasts has recently been demonstrated (Tucker et al., 1977) . However, the principle behind the oncolytic effect of the Vinca alkaloids is unknown (Marsden, 1972) . The different shapes of the age response curves indicate that the inactivating mechanism of NY 3170 is different from those initiated by treatment with the established mitotic inhibitors vincristine and vinblastine.
